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(57)Abstract: 

PURPOSE: To improve an electronic circuit joining device in 
workability and productivity by a method wherein an 
oxide/contaminant film on the solder surface of a jointed 
member and the surface of a pad are cleaned by sputtering, 



and the jointed member and the pad are aligned with each 
other fused by heating to be connected together in a 
general-purpose belt oven. 

CONSTITUTION: Ion/atom is made to irradiate the solder 
ball and the connecting pad of a jointed material 14 
transferred into a sputtering cleaning device 100 to remove 
an oxide film, an organic contaminant film, and the like from 
their surfaces. Then, the jointed material 1 4 is transferred 




to an aligning mechanism 300 and aligned, and then -issL^^^A^ari^ 

transferred again to a belt oven 200 and heated to fuse its 

joint. The material 14 is continuously transferred from the 

sputtering cleaning device 100 to the aligning mechanism 

300, then from the aligning mechanism 300 to the belt oven 

200 by a belt conveyer. By this setup, an electronic circuit 

joining device excellent in workability and productivity can 

be obtained. 
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♦NOTICES* ' " ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] Electronic-circuitry junction equipment characterized by having a means to remove the oxide 
film on the front face of solder, a means to perform alignment between wired members in atmospheric 
air, and a heating means to fuse the above-mentioned solder for the wired member which carried out 
alignment within a non-oxidizing quality or a reducing atmosphere, in the electronic-circuitry junction 
equipment which joins between wired members, such as LSI and the circuit board, by solder by flux 
loess. 

[Claim 2] Electronic-circuitry junction equipment characterized by having the exhaust air means which 
carries out evacuation of the inside of the above-mentioned heating means, and a means to supply a non- 
oxidizing quality or reducibility gas in the above-mentioned heating means, in claim 1 . 
[Claim 3] Electronic-circuitry junction equipment characterized by to make the above-mentioned non- 
oxidizing gas into either or these mixed things, such as N2, Ar, and helium, to have the concentration 
control means of each above-mentioned gas in claim 2 as what mixed H2 and N2 for the above- 
mentioned reducibility gas, and to control the concentration of the impurity gas constituents of the 
controlled atmosphere within the above-mentioned heating means by the above-mentioned degree of 
vacuum and concentration of each above-mentioned gas. 

[Claim 4] The anteroom equipped with the evacuation system and the gas feed system for the inside of 
the above-mentioned heating means in claim 1 thru/or either of 3, The heating melting room equipped 
with the belt fumace which carries out heating fusion of the solder of the above-mentioned wired 
member, The gate valve which classifies into the cooling room which cools the above-mentioned 
electronic-circuitry member, and connects the open air and the above-mentioned anteroom fiirther. 
Electronic-circuitry junction equipment characterized by having the gate valve with which each connects 
the above-mentioned anteroom and a heating melting room, the gate valve which connects the above- 
mentioned heating melting room and a cooling room, and the gate valve which connects the above- 
mentioned cooling room and the open air. 

[Claim 5] Electronic-circuitry junction equipment characterized by having spatter cleaning equipment 
fi-om which oxidation/contamination film on the joint of the above-mentioned wired member and/or the 
front face of solder is removed by the atom or ion beam exposure in claim 1 thru/or either of 4. 
[Claim 6] Electronic-circuitry junction equipment characterized by having the mechanical surface 
stripper which removes oxidation/contamination film on the joint of the above-mentioned wired 
member, or/and the front face of solder by polish, grinding, cutting, etc. in claim 1 thru/or either of 5. 
[Claim 7] Electronic-circuitry junction equipment characterized by carrying out the flux loess soldered 
joint of between the connection parts of a wired member by alder dowel-RU which carried out Au 
plating in the electronic-circuitry junction equipment which joins between wired members, such as LSI 
and the circuit board, by solder by flux loess. 

[Claim 8] Alder dowel-RU characterized by carrying out Au plating of the front face of alder dowel-RU 
which carried out reduction removal of oxidization of an alder dowel-RU front face, and the 
contamination film with weak acid liquid in alder dowel-RU for soldered joints. 
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[Claim 9] ElectrDnic-circuinyjunction equipment characterized by joining between the connection parts 
of the above-mentioned wired member in claim 1 thru/or either of 6 with the solder which deleted the 
surface layer mechanically. 

[Claim 10] The alignment mark characterized by for the height which prepared the above-mentioned 
alignment mark in one side of a wired member, and the height which has the crevice established in the 
wired member of another side having constituted in the alignment mark between wired members, such 
as LSI and the circuit board, having inserted above-mentioned one height in the crevice of the height 
which has the above-mentioned crevice, and making alignment like smoothly. 
[Claim 1 1] The alignment mark characterized by making it form in claim 10 by alder dowel-RU or the 
heat-resistant-resin material which carried out ** arrival of a part of above-mentioned height to the 
above-mentioned v^red member at least. 

[Claim 12] The electronic-circuitry junction approach which removes the oxide film on the front face of 
solder, subsequently performs alignment between wired members in atmospheric air, and is 
characterized by carrying out heating fusion of the solder of the v^red member which carried out 
alignment within a non-oxidizing quality or a reducing atmosphere in the electronic-circuitry junction 
approach which joins between wired members, such as LSI and the circuit board, by solder by flux 
loess, 

[Claim 13] The electronic-circuitry junction approach characterized by supplying a non-oxidizing 
quality or reducibility gas, and forming the above-mentioned non-oxidizing quality or a reducing 
atmosphere into a vacuum in claim 12. 

[Claim 14] The electronic-circuitry junction approach which makes the above-mentioned non-oxidizing 
gas either or these mixed things, such as N2, Ar, and helium, and is characterized by controlling the 
above-mentioned degree of vacuum and the concentration of each gas, and controlling the above- 
mentioned heating ambient atmosphere in claim 13 as what mixed H2 and N2 for the above-mentioned 
reducibility gas. 

[Claim 15] The electronic-circuitry junction approach which carries out preliminary deaeration in the 
anteroom equipped with the evacuation system equipped with the gate valve for the above-mentioned 
wired member, and the gas feed system in claim 1 thru/or either of 3, carries out heating fusion at the 
belt fumace equipped with the evacuation system subsequently equipped with the gate valve, and the 
gas feed system, and is characterized by making it cool by the cooling room. 
[Claim 16] The electronic-circuitry junction approach characterized by removing 
oxidization/contamination film on the joint of Ihe above-mentioned vsdred member, and/or the front face 
of solder in claim 12 thru/or either of 15 by spatter cleaning which irradiates an atom or an ion beam. 
[Claim 17] The electronic-circuitry junction approach characterized for oxidation/contamination film on 
the joint of the above-mentioned vsdred member, or/and the front face of solder by cutting and making it 
polish, grinding, and remove in claim 12 thru/or either of 16. 

[Claim 1 8] The electronic-circuitry junction approach characterized by carrying out the flux loess 
soldered jomt of between the connection parts of a vrired member by alder dowel-RU which carried out 
Au plating in the junction approach of the electronic-circuitry equipment which joins between wired 
members, such as LSI and the circuit board, by solder by flux loess. 

[Claim 19] The electronic-circuitry junction approach characterized by joining between the connection 
parts of the above-mentioned wired member in claim 12 thru/or either of 17 with the solder which 
deleted the surface layer mechanically. 

[Claim 20] The electronic-circuitry junction approach characterized by inserting in the crevice of the 
height which has the crevice established in the wired member of another side in the height prepared in 
one side of a wired member in claim 12 thru/or either of 19, and performing alignment. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial AppUcatioh] This invention is concerned with junction of electronic-circuitry equipment, and 
relates to the electronic-circuitry junction equipment, alder dowel-RU, and the alignment mark which 
make especially alignment of a large-sized substrate easy, and join by solder by flux loess and which can 
carry out things. 
[0002] 

[Description of the Prior Art] Generally the soldered joint by the cream solder which contained flux 
from the former is performed. Moreover, when the above-mentioned cream solder is used recently, in 
order to reduce the public nuisance by the chlorofluocarbon for FURAKKU residue washing, and the 
organic solvent, the low residue for no washing and the flux of low activity are examined. Since it 
oxidized when heating fusion of the solder was carried out in atmospheric air and good connection was 
not obtained when this flux of low activity was used, the inside of a belt furnace body was permuted by 
N2, and was performed. Furthermore, the inside of a fiimace body was classified into the inlet-port gas 
purge room, the heating fiised junction room, and the outlet gas purge room three times by four shutters, 
atmospheric air was permuted by N2, and the oxygen density of a heating fused junction room was kept 
low with about 70 ppm. 

[0003] Although soldering by the above-mentioned cream solder is the simplest, since problems, such as 
a public nuisance by chlorofluocarbon and the organic solvent which are used for void generating by 
flux being involved in connection circles and evaporating and flux residue washing after fused junction, 
follow, the perfect flux loess soldered-joint method is examined. For example, irradiating an ion beam, 
cleaning it in the pad (plane of composition) and solder side of two members which were put in order 
and installed into the vacuum chamber, piling up two members in this vacuum chamber, performing 
alignment, fusing solder by ion beam exposure subsequently, and carrying out mutual junction like the 
publication to JP,58-3238,A, is indicated. 

[0004] However, by the approach given [ above-mentioned ] in JP,58-3238,A, in order to do all the 

activities of cleaning, alignment, and fused junction in a vacuum chamber, there was a problem that 
workability and productivity were bad. It is necessary to install the alignment equipment which grasps 
one side of joint material at least, is reversed in the above-mentioned alignment activity, conveys on the 
joint material of another side, and can carry out alignment only of many joints correctly especially in a 
vacuum chamber, and if the tooth space of a vacuum chamber extends breadth and a vacuum chamber 
for the installation, equipment will serve as an expensive rank, effectiveness will also fall and the inside 
of a vacuum chamber will become polluted [ tend ] by coincidence. Moreover, it was difficult for a 
limitation to be in heat capacity, since an ion beam exposure performs heating melting, and to heat a 
large-sized substrate collectively. 

[0005] Moreover, the above-mentioned atom or ion beam irradiation equipment, and the post-treatment 
equipment that performs future alignment, heating melting of solder, etc. are divided into JP,3- 
171643,A, the inside of post-treatment equipment is maintained at an inert atmosphere, and alignment of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/21/2005 



JP,05-235061,A [DETAILED DESCRIPTION] Page 2 of 8 

- ; # ^ 

two members is performed m the anteroom in it, and after carrying out pressure-welding heating and 
tacking carrymg out of alder dowel-RU to below the melting point, he conveys in a heating mehing 
room and was trying to solder. 
[0006] 

[Problem(s) to be Solved by the Invention] Moreover, in the approach of above-mentioned JP,3- 

171 643 ,A, although the advantage that it was not necessary to carry in alignment equipment in ion beam 

irradiation equipment was acquired, post-treatment equipment is a vacuum chamber and the problem 

that alignment, heating, and melting connection had to be made in it was left behind. 

[0007] it is like the flip chip bonding which begins computer mounting recently and is connected with a 

detailed solder ball also in the real phase of noncommercial **♦♦** — it is detailed and connection of a 

multipoint is made. 

[0008] It was very difficult to carry out alignment of a majority of components with many such 
soldered-joint points in the inert atmosphere in a vacuum chamber, and to carry out heating ftision 
without a location gap in coincidence. Moreover, the activity of the time and effort which takes a 
member in and out of a vacuum chamber, exhaust air, etc. is complicated, and had become the failure of 
working-efficiency-izing. 

[0009] To be able to be made to carry out in atmospheric air alignment, since it is above, and to enable it 
to carry out by putting in block the components connection with a large-sized substrate was demanded 
strongly. Moreover, when alignment in atmospheric air is made possible, it is also an important 
technical problem to prevent the location gap at the time of member conveyance between each above- 
mentioned vacuum devices and alignment equipment. 

[0010] The purpose of this invention improves the above-mentioned trouble, and is to offer electronic- 
circuitry junction equipment, approach, and alder dowel-RU excellent in workability, productivity, etc., 
and an alignment mark. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it has a 
means to remove the oxide film on the front face of solder, a means to perform alignment between wired 
members in atmospheric air, and a heating means to fiise the above-mentioned solder for the wired 
member which carried out alignment within a non-oxidizing quality or a reducing atmosphere. 
Moreover, it has the exhaust air means which carries out evacuation of the inside of the above- 
mentioned heating means, and a means to supply a non-oxidizing quality or reducibility gas in the 
above-mentioned heating means, and the above-mentioned non-oxidizing gas is made into either or 
these mixed things, such as N2, Ar, and helium, and it has the purity (concentration of impurity gas) 
control means of each above-mentioned gas as what mixed H2 and N2 for the above-mentioned 
reducibility gas. 

[0012] Furthermore, the anteroom where each was equipped with the evacuation system and the gas feed 
system for the inside of the above-mentioned heating means, The heating melting room equipped with 
the belt fiimace which carries out heating fiision of the solder of the above-mentioned wired member, 
The gate valve which classifies into the cooling room which cools the above-mentioned electronic- 
circuitry member, and connects the open air and the above-mentioned anteroom fiuther. It has the gate 
valve which connects the above-mentioned anteroom and a heating melting room, the gate valve which 
connects the above-mentioned heating melting room and a cooling room, and the gate valve which 
connects the above-mentioned cooling room and the open air. The fall of the controlled atmosphere 
purity of the heating melting interior of a room is prevented by carrying out degasifying of the above- 
mentioned anteroom for evacuation or the moisture with which evacuation was carried out and jointed 
material was adsorbed while heating, gas, etc. Moreover, it has spatter cleaning equipment from which 
oxidation/contamination fihn on the joint of an electronic circuitry and/or the firont face of solder is 
removed by the atom or ion beam exposure. 

[0013] Moreover, it has equipment from which oxidation/contamination film on the joint of an 
electronic circuitry or/and the front face of solder is removed mechanically. Moreover, it is made to 
manufacture according to the process which is made to carry out a flux loess soldered joint by alder 
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dowel-RU whicH carried out Au plating of between the connection parts of a wired member, and carries 
out reduction removal of the oxidization/contamination film of an alder dowel-RU front face for above- 
mentioned Au plating alder dowel-RU with weak acid liquid, and the process which subsequently 
carries out Au plating of the above-mentioned alder dowel-RU front face. 

[0014] Moreover, between the coimection parts of the above-mentioned wired member is joined with the 
solder which deleted the surface layer mechanically. Moreover, it is made to form by alder dowel-RU or 
the heat-resistant-resin material which inserted in tiie crevice of the height which has the crevice which 
prepared the height which established between wired members, such as the circuit board, in one side of a 
wired member in the wired member of another side, made alignment like smoothly, and carried out ** 
arrival of a part of above-mentioned height to the above-mentioned wired member at least. 
[0015] 

[Function] The above-mentioned spatter cleaning equipment and a mechanical stripper remove the oxide 
film of the solder firont face of a wired member, or a pad side, the contamination film, etc. Moreover, the 
above-mentioned alignment means carries out alignment of the wired member in atmospheric air. 
Moreover, after the above-mentioned heating means carries out preluninary deaeration of the wired 
member within the above-mentioned reducibility gas ambient atmosphere which mixed non-oxidizing 
gas ambient atmospheres, such as N2, Ar, and helium, or H2 and N2, it carries out melting heating of 
the solder, and cools it after connection. 

[0016] Moreover, the above-mentioned exhaust air means carries out evacuation of the inside of a 
heating means, and the above-mentioned gas supply means supplies the above-mentioned gas in a 
heating means. Furthermore, the above-mentioned gate valve performs closing motion between the 
above-mentioned anteroom, a heating melting room, and a cooling room, and the above-mentioned band 
conveyor conveys a wired member to each above-mentioned **. Moreover, since above-mentioned Au 
plating alder dowel-RU prevents oxide film formation of an alder dowel-RU front face, it enables the 
abbreviation of the above-mentioned oxide film removal process. 

[0017] Moreover, since the reduction process of above-mentioned alder dowel-RU removes the oxide 
film of an alder dowel-RU front face, it enables it to form Au plating film good on it. Moreover, the 
above-mentioned height prepared in the wired member which should be joined, and the height which has 
a crevice perform alignment between wired members, such as the circuit board. 
[0018] 

[Example] Drawing 1 is the block diagram of the electronic-circuitry junction equipment example by 
this invention. In drawing 1 , spatter cleaning equipment 100 consists of three vacuum chambers, the 
reserve exhaust room 1, tihe cleaning room 2, and the fetch room 3, and each ** is connected by the gate 
valve 4. Moreover, the exhaust air system 5 and a gas feed system 6 are connected to each **, and the 
purge by evacuation and the atmospheric-air leak is performed at the reserve exhaust room 1 and the 
fetch room 3. 

[0019] At the cleaning room 2, gas supply to the gun 7 which emits evacuation, and the ion/atom 
currently installed indoors is performed. As for the solder section (alder dowel-RU), a connection pad, 
etc. of jointed material 14 which were conveyed in spatter cleaning equipment 100, an oxide film, the 
organic substance contamination film, etc. are removed from the front face by the exposure of the 
above-mentioned ion/atom. Moreover, the cleaning room 2 can process two or more jointed material 
which interconnects to coincidence. 

[0020] Subsequently, alignment of the jointed material 14 is conveyed and carried out to the alignment 
device 300, it is conveyed at the belt fiutiace 200 and heating melting of the joint is carried out. 
Conveyance [ from spatter cleaning equipment 100 ] to the belt fumace 200 from the alignment device 
300 and the alignment device 300 is continuously performed by the band conveyor. The belt fumace 200 
consists of three vacuum chambers, an anteroom 10, the heating melting room 11, and a cooling room 
12, and each ** is connected by the gate valve 4. The exhaust air system 5 and a gas feed system 6 are 
connected to each **, respectively, and the purge by evacuation and non-oxidizing quality gas is 
performed to it. 

[0021] The jointed material 14 in the belt fumace 200 is conveyed on each indoor band conveyor 13. 
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Drawing 2 is the flow chart of the process which performs a flux loess soldered joint with above 
equipment. The gate valve 4 is closed altogether at first, step 400 ~ spatter cleaning equipment 100 ~ 
the plane of composition of jointed material 14 - ** — it is the process which removes the oxide film of 
a solder section front face, the organic substance contamination film, etc., and the details contain steps 
401-406. The cleaning room 2 is always exhausted so that the degree of vacuum of 10^-5 or more Torrs 
may be maintained. 

[0022] The gate valve 4 of reserve exhaust room 1 inlet port is opened at step 401, the jointed material 
14 which carried alder dowel-RU in the predetermined location is carried in to the reserve exhaust room 
1, and evacuation of the reserve exhaust room 1 is carried out at step 402. When there are much gas, 
moisture, etc. with which jointed material 14, such as the printed circuit board, was adsorbed, it heats at 
the same time it carries out evacuation of the reserve exhaust room 1, and degasifying is performed, and 
the vacuum down in the cleaning room 2 is prevented. Moreover, before introducing jointed material 14 
into the reserve exhaust room 1 , the processing time of cleaning equipment can be shortened by forming 
baking (evacuation and heating) equipment. Subsequently, at step 403, the gate valve 4 between the 
reserve exhaust room 1 and the cleaning room 2 is opened, jointed material 14 is conveyed in the 
cleaning room 2, a gate valve 4 is closed, rotating jointed material 14 at step 404, and carrying out 
horizontal migration, the ion / atom beam 8 of a gun 7 are irradiated at jointed material 14, and spatter 
cleaning of the alder dowel-RU and the connection pad side is carried out. 

[0023] At step 405, the jointed material 14 by which opened the gate valve 4 and spatter cleaning was 
carried out is conveyed in the fetch room 3 by which evacuation was carried out, and a gate valve is 
closed. Subsequently, at step 406, after returning the fetch room 3 to an atmospheric pressure, the gate 
valve 4 of fetch room 3 outlets is opened, and jointed material 14 is taken out. Subsequently, at step 500, 
alignment between jointed material is performed in atmospheric air. Next, at step 600, heating fiised 
junction of flux loess is performed using a belt fiimace. This step 600 contains steps 601-606. In 
addition, after evacuation, the inside of the heating melting room 1 1 introduces a non-oxidizing gas, and 
always maintains it at the non-oxidizing atmosphere of a high grade. 

[0024] At step 601, the gate valve 45 of anteroom 10 inlet port is opened, the jointed material 14 after 
alignment/assembly is carried in, evacuation of the anteroom 10 is carried out at step 602, a non- 
oxidizing gas is introduced, and a high grade ambient atmosphere is formed. Subsequently, at step 603, 
the gate valve 46 between an anteroom 10 and the heating melting room 1 1 is opened, jointed material 
14 is conveyed, a gate valve 46 is closed at step 604, and heating melting of a joint is performed. 
[0025] Subsequently, at step 605, the gate valve 47 between the heating melting room 1 1 and a cooling 
room 12 is opened, jointed material 14 is conveyed to the cooling room 12 maintained at the high grade 
inert atmosphere, after cooling, a cooling room 12 is made into an atmospheric pressure at step 606, the 
gate valve 48 of an outlet is opened, and jointed material 14 is taken out. In addition, since the impurity 
gas concentration in the above-mentioned high grade inert atmosphere can be set as arbitration with the 
degree of vacuum at the time of evacuation, and the purity of the inert gas introduced there, it can set up 
the optimal flux loess connection conditions for every combination of various solder material and 
jointed material. 

[0026] In addition, in the above-mentioned flux loess connection, when using solder with sufficient 
wettability like Sn system solder, as an anteroom 10 and a cooling room 12 are omitted and the inside of 
the heating melting room 1 1 is made into gas ambient atmospheres, such as N2, Ar, and helium, a flux 
loess soldered joint can be performed. Furthermore, H2 can be mixed in the above-mentioned ambient 
atmosphere, it can be made to be able to react with oxygen, and the oxygen density of an ambient 
atmosphere can be stopped low. Moreover, an evacuation system is omitted, and even if it uses the belt 
fiimace which permutes atmospheric air with each above-mentioned controlled atmosphere, a flux loess 
soldered joint can be performed. 

[0027] Drawing 3 is drawing explaining the joining process of alder dowel-RU in above-mentioned this 
invention. As shown in drawing 3 (a), first, corpuscular rays, such as Ar atom, are irradiated an LSI141 
top with spatter cleaning equipment 100 in the plane of composition of a ceramic substrate 142, and the 
oxidizing zone of the 20th page of alder dowel-RU and the 143rd page of a pad, a contamination layer, 
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etc. are removed. Subsequently, as alder dowel-RU 20 and a pad 143 weld as it is shown in this drawing 
(c), when it heats in the belt furnace 200 after carrying out alignment of alder dowel-RU 20 and the pad 
143 in atmospheric air, as shown in this drawing (b), and shown in this drawing (d), joining of an 
LSI 141 top and the ceramic substrate 142 is carried out through alder [ many ] dowel-RU 20. 
[0028] In addition, the usual solder material used [ germanium / PbSSn and Sn3.5Ag, Sn37Pb, / Aul2] 
widely at above-mentioned alder dowel-RU 20 can be used, and the inert gas of 1 : 1 and 1 :3 is used for 
the ambient atmosphere in the belt furnace 200 for the presentation ratio of H2 and N2. Moreover, the 
presentation of these gas ambient atmospheres is suitably set up according to soldered-joint conditions. 
Moreover, the same process can be applied also in case alder dowel-RU 20 is welded on LSI! 41 . 
[0029] The continuous line of drawing 4 is an example of the data in which change of the oxide film 
thickness of alder dowel-RU 20 front face in the above-mentioned process is shown. ** The initial state 
of LSI 141 is shown and the front face of alder dowel-RU 20 is covered by thick oxide film / 
contamination film 21 . ** It is in the condition that an oxide film / contamination film 21 was removed 
by the above-mentioned spatter cleaning, for example, the thickness of an oxide film / contamination 
film 21 is reduced by abbreviation zero from lOnm of the abbreviation for early. 
[0030] ** It is in the condition that the oxide film 22 was again formed in the front face of alder dowel- 
RU 20 of the alignment in the above-mentioned atmospheric air. However, since alder dowel-RU 20 is 
not heated, the thickness stops at the thickness of 2-3nm or less like [ growth of an oxide film 22 is slow 
and ] illustration here. If the sample of the above-mentioned ** is heated in the belt furnace 200, as 
shown in **, as shown in **, an oxide film 22 will be torn and intemal solder will be exposed [ aider 
dowel-RU 20 carries out melting expansion, and ]. ** It is in the condition which connected LSI 141 and 
a ceramic substrate 142 with the melting solder of **. Moreover, a comparatively thick oxide film is 
formed in the alder dowel-RU front face after joining of the above-mentioned heating melting. 
[003 1] Since the chain line is a property when not performing the above-mentioned spatter cleaning and 
an early thick oxide film remains to the continuous line of drawing 4 , in the melting process of **, 
faulty connections occur frequently. 

[0032] Drawing 5 is process drawing showing an example of the approach of carrying out ** arrival of 
alder dowel-RU in pads, such as LSI and a substrate. First, since alder dowel-RU 20 will fit in in each 
above-mentioned crevice as shovm in ** if the solder positioning mold 144 of glass fiber material which 
equipped the location of alder dowel-RU 20 v^th the crevice is prepared as shown in drawing 5 **, and 
countless alder dowel-RU is supplied and rolled on it, the spatter of the Ar atom etc. is carried out to 
this, and the oxide film of alder dowel-RU 20 is removed. Subsequently, if alignment of the pad 143 of 
the printed circuit board 142 is carried out, it is piled up and heated on alder dowel-RU of the above- 
mentioned ** as shown in **, ** arrival will be carried out to the 143rd page of the pad with which each 
alder dowel-RU 20 corresponds like **. 

[0033] Drawing 6 is data which measured thickness change of the oxide film 22 at the time of neglect of 

alder dowel-RU 20 which performed the above-mentioned atomic (atom) spatter among atmospheric air. 
Although oxide-film thickness amounts to Inm in several minutes after neglect among atmospheric air, 
even if it passes through several days after that, it turns out that it has stopped at the range of 2-3nm. If 
this oxide film thickness is 2-3nm or less as drawing 4 described, heating melting processing in the belt 
fumace of drawing 1 can be performed good. 

[0034] The properties of the circle mark of drawing 6 and the trigonum mark are the wetting flare die 
length of the pewter at the time of carrying out ****** arrival to the pad side of other samples which set 
the controlled atmosphere in the belt fumace 200 of drawing 1 to N2 and H2/N2, and carried out the ion 
spatter of the above-mentioned sample similarly, and the property of the rate of the said flare, 
respectively. The above-mentioned wetting flare die length and this expansion ratio property were 
measured using the solder pellet The inclination for both characteristic values to fall slightly with 
neglect-among atmospheric air time amount is seen, the wettability of solder is good for example, 
neglect-among atmospheric air days [ seven days ] after a thing, and it is shown that good connection is 
obtained by flux loess. 

[0035] Moreover, since it can judge that much more dates start that the above-mentioned oxide-fibn 
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thickness amounts to 5hm considered to be a practical limit from drawing 6 , it turns out that it is not 
necessary to restrict the above-mentioned neglect-among atmospheric air time amount practically. 
Drawing 7 which is that this point was found out by this invention is the resuh of changing the oxygen 
density in the belt fumace 200, and measuring the wetting flare die length of the above-mentioned oxide 
film thickness and alder dowel-RU, the rate of the said flare, etc. If an oxygen density exceeds 20 ppm, 
oxide-film thickness will increase rapidly at a stretch, and will exceed 200nm, and as for wetting flare 
die length, this expansion ratio, etc., it turns out that it will fall rapidly by the time an oxygen density 
amounts to 20 ppm. Moreover, if 20 ppm is exceeded, a solder front face will form a purple-blue color 
by oxidation, and it will not be used. 

[0036] The example of this invention which connects the top plate 147 equipped with the frame 146 on 
the substrate 142 which has the metallizing section 145 as shown in drawing 8 below is explained. As 
first shown in drawing 9 (1), the spatter of the atomic ion of Ar is carried out, the solder 21 from which 
surface oxidation/contamination layer was removed by (2) is put on the both sides of the metallizing 
section 145 and solder 21 on the metallizing section 145, and ** arrival of the solder 21 is carried out 
within the above-mentioned non-oxidizing atmosphere by (3). Subsequently, by (4), the ion spatter of 
the solder on a frame 145 and the metallizing section 145 is carried out again, it is cleaned, and as 
alignment of the frame 145 is carried out on the metallizing section 145 by (5) and it is shown in (6), 
melting connection of both is made within the above-mentioned non-oxidizing atmosphere. 
[0037] Drawing 10 is drawing showing the approach of this invention of removing mechanically the 
oxide film of the above-mentioned solder 21, the contamination film (object), etc. That is, surface 
oxidation/contamination layer is removed through the rod-like solder 21 to the dice 30 for cutting. Thus, 
the ion spatter process that it can set to have indicated (1) of drawing 9 and (4) that the frame 146 
mechanically ground with abrasive cloth etc. was used for the processed solder 21 and a weld zone can 
be skipped. Moreover, if solder 20 and pad 143 grade are also mechanically grovmd in drawing 3 , an ion 
spatter process can be skipped similarly. Moreover, you may use as an approach of removing an oxide 
film, the contamination film, the organic substance, etc., combining spatter cleaning and the mechanical 
removal approach. 

[0038] Drawing 1 1 is the explanatory view of the approach of carrying out ** arrival of the solder 20 to 
the pad 143 on the substrates (or LSI etc.) 142 ground mechanically. Solder 20 is stored for example, on 
the solder positioning mold 144 of glass fiber material equipped with the crevice, and as shown in this 
drawing (a), from on the, abrasive cloth 40 is pressed, and a longitudinal direction is run or vibrated and 
it grinds m it. Subsequently, as shown in this drawing (b), the top oxide film 22 is removed, the pad 143 
of a substrate 142 is applied to alder dowel-RU 20, and heating fiision is carried out within a non- 
oxidizing atmosphere. 

[0039] Drawing 12 is the explanatory view of the approach of carrying out mechanical polish of the 
crowning of solder 20 ** by which ** arrival is carried out to the pad 143 on a substrate 142. If abrasive 
cloth 40 is pressed against the crovming of alder dowel-RU 20 by which ** arrival is carried out to the 
pad 143 on a substrate 142, a longitudinal direction is run or vibrated and it grinds as shown in this 
drawing (a), as shown in this drawing (b), the oxide film 22 of alder dowel-RU 20 crowning will be 
removed, and a pewter 20 will be exposed. Therefore, good connection can be obtained by applying the 
pewter section of this crowning to a pad 143, and carrying out heating fusion within a non-oxidizing 
atmosphere. 

[0040] Drawing 13 shows the measurement data of the thickness of the oxide film formed in the 
mechanical polish aspect as compared with the case where spatter cleaning is carried out, when the 
solder shown in the above-mentioned drawing 10 -12 is left among atmospheric air. A black dot is data 
of a mechanical polish aspect, a white round head is data of a spatter cleaning side, and it turns out 
among both that there is no capable difference. In each example of above-mentioned this invention, it 
was the one main point to remove oxide films, such as solder and alder dowel-RU, by spatter cleaning or 
mechanical polish. 

[0041] However, if surface treatment of alder dowel-RU is beforehand carried out so that the above- 
mentioned oxide film may not be formed, the above-mentioned spatter cleaning and a mechanical polish 
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process can be skipped. Fo^ms reason, alder dowel-RU 25 which covered the front face in Au layer as 
shown in drawing 14 (a) is used. As shown in this drawing (b), alder dowel-RU 25 which carried out Au 
plating is dedicated to the crevice of a mold 144, alignment of the pad 143 of a substrate 142 is carried 
out, and if heating fusion is carried out, as shown in this drawing (c), ** arrival of alder dowel-RU 25 
can be carried out on a pad 143. 

[0042] Moreover, as similarly shown in this drawing (d) and (e), ** arrival of the solder can be carried 
out to the lead wire of discrete part 147 etc. At this time, oxidation of the front face of the lead wire of a 
pad 143 and discrete part 147, the contamination film, etc. are removed by spatter cleaning, the 
mechanical removal approach, etc., or are made to carry out Au plating. The Au layer 24 of above- 
mentioned alder dowel-RU 25 can be galvanized with barrel plating. It electroplates dipping alder 
dowel-RU 20 of a large nimiber put in in the plating cage in plating liquid, and writing it with barrel 
plating about. Alder dowel-RU 25 is made by the atomizing method, an oil tank method, etc. alder 
dowel-RU which used that the melting pewter dropped into the non-oxidizing atmosphere by the 
atomizing method condensed circularly with surface tension, and was solidified — every size — 
******** - it is made like. 

[0043] It is the approach of supplying the pewter pellet of the amount of Sadashige Tokoro by the oil 
tank method in the oil tank heated more than the melting point of a pewter. A pewter pellet is fused in 
the oil tank surface section, is circularly condensed with surface tension, and solidifies the low- 
temperature lower layer section comparatively in the falling process. Thus, since an oxide film is formed 
in the front face of made alder dowel-RU, after weak acid liquid performs reduction processing of an 
oxide film, for example, it supplies in the above-mentioned barrel-plating tub, and the Au layer 24 is 
galvanized. 

[0044] As shown in drawing 1 , a wired member is conveyed at the belt furnace 200 from the alignment 
device 300 on a band conveyor, and he was trying to convey between each ** in the belt fumace 200 on 
a band conveyor in this invention. There is concern in which a location gap generates a wired member 
[ finishing / alignment ] by vibration in the above-mentioned conveyance process since there is no 
tacking meal. So, in this invention, as it is shown in drawin g 15 -17, the above-mentioned location gap 
is prevented. 

[0045] it is shown in drawing 15 (a) — as — alder dowel-RU 26 for alignment to a wired member 141 ~ 
preparing ~ a wired member 142 — said — 27-29 are prepared and it is shown in this drawing (b) — as — 
alder dowel-RU 26 ~ said ~ it inserts in the core of the triangle which 27-29 form, and alignment is 
carried out. moreover, alder dowel-RU 26 - said - since it falls with nature in the core of the triangle 
which 27-29 form, the doubling precision at the time of not causing a location gap by vibration at the 
time of the above-mentioned conveyance, and piling up both wired members can be eased compared 
with the conventional alignment precision. 

[0046] preparing such at least two alder dowel-RU arrangement — a wired member 141 - said - 
alignment of 142 can be carried out correctly. Moreover, it is made for each above-mentioned alder 
dowel-RU to insulate from electrical circuit wiring of both wired members. Drawing 16 is the case 
where above-mentioned alder dowel-RU 27-29 is transposed to other projections 3 1-33, and can perform 
alignment similarly. 

[0047] PIQ resin etc. can be used for projections 31-33, using the thing which is not dissolved at the 
time of the ****** arrival of other alder dowel-RU, or the thing which has the adhesion of extent which 
does not produce a location gap among both wired members even if it dissolves, moreover, the above- 
mentioned projections 27-29 — said - the same effectiveness can be acquired even if it forms 31-33 in 
the shape of [ which was equipped with the crevice in the center like 34 of drawing 17 ] a ring. If the 
above-mentioned alignment mark fits in mutually and a location gap is not caused, it is still needless to 
say that you may be other configurations. Moreover, it is not necessary to necessarily insulate from the 
electric wiring of a wired member, and each above-mentioned solder ball can form the solder ball for 
melting connection in the above-mentioned alignment, when sufficient tooth space for alignment can be 
secured. Moreover, you may make it hold wired members 141 and 142 with a fixture 40 in the state of 
alignment, as shown in drawing 1 8 . 
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[0048] 

[Effect of the Invention] In this invention, since it becomes unnecessary to install alignment equipment 
into a vacuum since alignment is carried out in atmospheric air and heating melting connection can be 
made using a general-purpose belt furnace after carrying out spatter cleaning of the 
oxidation/contamination film of the solder fi-ont face of a wired member, or a pad side, workability, 
productivity, etc. can be improved. Since oxidation/contamination film of the above-mentioned solder 
front face or a pad side can furthermore be deleted mechanically, the number of junction which omits 
the above-mentioned spatter cleaning equipment, or performs spatter cleaning can be reduced, and the 
efficiency of a junction process can be increased. 

[0049] Furthermore, by [ of an alder dowel-RU front face ] carrying out Au plating, spatter cleaning and 
the mechanical deletion process of the above-mentioned alder dowel-RU surface layer can be skipped, 
and workability, productivity, etc. can be improved. Moreover, since the above-mentioned Au plating is 
performed and oxidization/contamination fihn between Au plating layer and an alder dowel-RU front 
face is removed after carrying out reduction processing of alder dowel-RU created by the atomizing 
method, the oil tank method, etc. with weak acid liquid, Au plating alder dowel-RU excellent in ****** 
can be offered. 

[0050] Moreover, by the height prepared for the both sides of the wired member which should be joined, 
and the height which has a crevice, alignment can be easy-ized and the location gap by vibration of the 
conveyance middle class can be prevented further, moreover, the thing which the front face oxidizes 
before solder melting since the wired member which carried out alignment is put into the anteroom of a 
belt furnace, and carries out evacuation and heating fusion is carried out within a non-oxidizing quality 
or a reducibility gas ambient atmosphere after removing adsorption harmful gas - preventing - flux 
loess - reliability - it is highly connectable. 

[005 1] Moreover, the above-mentioned soldered joint conditions can be set up the optimal by control of 
the non-oxidizing quality within the above-mentioned heating melting means, or reducibility gas 
concentration. Moreover, the efficiency of electronic-circuitry junction equipment can be increased by 
conveying a wired member on a band conveyor. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram in which the configuration of the electronic-circuitry junction 
equipment by this invention is shown. 

[Drawing 2] It is the flow chart of the flux loess soldered joint approach by this invention. 
[Drawing 3] It is process drawing of the flux loess soldered joint approach by this invention. 
[Drawing 4] It is data in which the thickness of the oxide fihn of the alder dowel-RU front face formed 
by this invention equipment is conventionally shown as compared with the case of equipment. 
[Drawing 5] It is process drawing which carries out ** arrival of alder dowel-RU to tilie printed circuit 
board in this invention. 

[Drawing 6] It is the example of a property Fig. of the oxide-film thickness of an alder dowel-RU front 
face to neglect-among atmospheric air time amount, and ******. 

[Drawing 7] It is the example of a property Fig. of the oxide-film thickness of an alder dowel-RU front 
face to the oxygen density at the time of solder heating melting, and ******. 
[Drawing 81 It is the perspective view of a substrate and its top plate. 

[Drawing 9] It is process drawing which carries out ** arrival of the frame of a top plate to the substrate 
by this invention. 

[Drawing 10] It is the perspective view of an approach which deletes mechanically the oxide-film 
thickness on the front face of solder by this invention. 

[ Drawing 11] It is process drawing which deletes the oxide film of alder dowel-RU mechanically by this 
invention, and carries out ** arrival on a substrate. 

[Drawing 12] It is process drawing of the approach of deleting the oxide fihn of alder dowel-RU on a 
substrate mechanically by this invention. 

[Drawing 13] It is the example of a neglect-among atmospheric air time amount property Fig. of the 
oxide-film thickness of the alder dowel-RU front face in this invention. 

[Drawing 14] It is process drawing which carries out ** arrival of alder dowel-RU which carried out Au 
plating by this invention to a substrate, components, etc. 

Drawing 15 , [16, 17, 18] It is the sectional view showing the alignment approach by this invention. 
[Description of Notations] 

1 - reserve exhaust room, 2 ~ cleaning room, and 3 - a fetch room, 4 - gate valve, 5 - exhaust air 
system, and 6 - a gas feed system, 7 - gun, 8 - argon ion or an atom beam, and 10 - an anteroom, 1 1 - 
heating melting room, 12 - cooling room, and 13 ~ a band conveyor, 14 - jointed material and solder, 
15 - table, and 100 - spatter cleaning equipment, a 200 - belt furnace, and a 300 ~ alignment device. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/21/2005 



• 



m)B*mmff (jp) «2) >2t ^ 4# ^ ^ (a) (ii)i*waiH4iii8«^ 
(5i)inta' ma&n ifpimmm fi m»mm 

HOIL 21/52 C 9055-4M 





4$B74- 102952 


mmmx 


000005108 

ttciC^ttBSiSf^Bf 




< 


¥J«4^(1992) 4^220 










(72)5S9I# 


i9;ii m 






i|$S¥3 - 216953 




»3?/limffiSmp«?^^EB»r292#ftS 






¥3 (1991) 8^ 28 B 




a^a04SfP0rfitSIB5^rt 






H* (JP) 


(72)»M# 






(31)«56tS±®S^ 


«fB¥3-345829 




ff^/l|Jft«SftF«KWEBBT292*e 




(32)ft^B 


¥3(1991)12^278 










0* (JP) 


(72)»fH# 
(74)^^31A 


I^EB lE^ 













(54) [«9l©^ft:] ll?lHlK«^gfit:4rffi;feJ:C^/N>^';J^-Jl.i:fl:|g^)b-fr-7-i? 



(57) [Si^] 

mm n^Fm^m^ms^ l s i . 




6 



II 

II 
I 

<^ 



-319— 



1 

m^m. 1] LSI, m^m^o^mi^i^mi: y 

N,, Ar. He, ^OV>Tn*^*$:tt;in^O?i-&L 
rcfeOtU ±IHia7cft;yXi&H.i:Nj?&ili'&l,it'bcO 

Sir, ±E«8l«^ffl«<Dtt^fc•sllpf^^M■r5'^;^^j^^ 

7 ] LSI, EBS««0«»«8«B$tW* 7 



(2) !|$MiP5-2 3 5 06 1 

[B!:^^ 10] LSI, ls»SS1g9©|i[StS»|}n© 

8l8?a5«©-^rlcaft&?5iEffl5t, ffl;&©SftiSifi5«lc 
Ktt&Pafi5**fS3§fi«tlc±r)«l»SL, ±E-;&© 
3?jS»S±ElHI^a5SWr•535ig»©IHI«5(cK^^)ji^■C^4 

C«f«3l 1 11 1 0 C*t»T, ^;a:< t"b±E 

Itf 35iBffi®-ffl«±E««ttffl«t««UfcA>i^#-JV 

[Bl:ft39 12] LSI, lliSS«(«©«^t!llR$riB]$7 

ffifi2a5*fra©&s^t)-a-€fT;^<ri, fig^t)-a-ufcfi» 

a? [if 1 3 ] 1 2 lc*v>T, ±E#Rfl:tt* 

[Il*^ 1 4 ] 1 3 K^ViT, ±E*Rfl:tt;tf 

XSNj, Ar, He, ^©vi-rn^^sfcticins©?! 

^t&t>©tU ±Eli7ctt;)tfX&H»i:N2&ji^bfc 
<b©tbT, ±E«^t«^fX©j8S*«lffllLT±E 

JO [i[*JS15l «*JBl&V»U3©V»rnAWCt3V» 

T, ±E«»«i!«*t«y-h/i;>:/*«A&«e»ft« 

t;yx3IA?S£{«>lfcJp{i^lcT^iBBiau, j^cv^-cy 
- hn;vy*«BAfcHS»^t;!fX»A3S&fflAfc'^ 

[H«3S 1 6] ffif^Jg 1 2 ;fet>L 1 5 ®Vi-rnA^tC:fe 
tiT. ±E«»K«B«©«^«feJ:Wt/*fcttBA/ie« 

r^XA .y ^ i7 U --^ii't ± D l!J?*-r-5 J: 5 bfcd 

1 7 ] 1 2 b 1 6 ©v»m*Mc* 

v>T, ±E«s^sl!S5t^©s^^K*fctt/*J:m^^fc'« 
[g»^« 18] LSI, mn^m^(Dmwimfai 

7 7 «y X X-p«Ayfc*S^t- ■5m^llI?SSB©^'&* 
ffiJt^ViT, »SiRa5tt©»ttg5ttmSAu«>o#U& 
- ;HcJ:r)79yi'X^X tt^«SS^•r -5 J; 5 

[si«jsi9] i}«Jii 2»v»bi 7©^>-rn*»ic* 



-320- 




3 

[11*5 2 0 ] ai*?i 1 2 t» n 9 cDti-rn*^icfe 

[000 1] 
[0 0 0 2] 

fc. set. 4'!rCD->^>y^-lcJ;i3J|^#rtSXa3!;x 

[0 0 0 3] ±ie^"J-A^i^fc•Kis«^fc•M^^ng 
7 2/ T^mt^mzm t» 6 n-2. 7 D >-?>w«8Sfjwc as 

»ai**J«iW$nTVi5. CS|;^tf#MRS5 8-323 8 
[0 0 0 4] L*»U ±E#@ira5 8-3 2 3 8^4i« 




' !ffB8¥5-2 3 506 1 

4 

[0 0 0 5] S&. ^m^3-l 7 1 6 4 3^^«Kt± 

SitT:=^©»«©{fl:g-&t)-frSftftr)TA>^'3P-;i' 
£^©«/aRTIC£E«Jinf»bTfijI:*U&«, HnHMSH 

[0006] 

[»W*W«UJ:5tr«»jS] *&, ±E»M¥3- 
1 7 1 6 4 3#4i«©;5rjilc*t»Ttt. >*>t-A« 
«Sgrtfcfig^t>-ii-KgS^Sa*-rj;:-rtytv»5UJ 

j^*»»6n«t>©®. ftS!igsg«jtsi[T*D, -e-® 

ft i 5 rasjitss nxvifc, 
[0 0 0 7] Si5tt3>tf3.-5'Sisstti;j&, s^ffl 
8g®®iiffiK«i'JT'b, ttiMfttt^fc**-;^T»«t- 

[0 0 0 8] ^:©<J;5fttt^&*»8^;S*t^^^i^Jfi,c^^g^ 

£*Smf^©^fifttS:Hm*Tfig^fc-B-L. I^RfKfi 

grnft<in!»sgBi-r5;ii:ttSje)Tffl»T!a&-D&, * 
fc. aB«sKs^ictiiLAn-rs^M^ffa^©f^ig*^ 
fpii»**ft:©««tftorv»fc. 

[0 0 0 9] H±®i5fta**>6;*:^tf KTftg^t) 

UTfTft;t«±5fc'r«J:t*«3S<SSSnTHfc. t 
ft, ::«:m4'®fifi^t)*€:Bl|gtcLfc«-&, ±E#Jltffi 
Sg t&g^to-a-ggffl® a5«JK2l^®&B-rnS8&jt 
■r«><fc 5 tfS J: t >bfiBftWST*5. 
[0 0 10] *%W®S6Cl», ±3B®^jSjjlt$a:$U 

[00 11] 

[8IIS$«Pft-r«&Ji)®^g:] ±iHSIS*«»f-5&* 

It, tt^z£«®®Kfl:Ksli^4-r■5#et, ±.m\zx 

«»«!ffl«ISI®ffiB-&*>-&«ffft5^St, ffifi-&t)-& 

E^^^fc•*^gii^■r4iDlR^^i^;a:SfliASJ:5c■r■6. * 

*iBA. ±E»Kfl;tt:yx*N2. Ar. He. ^®t» 
•rn*»*fctte:ns©jg^u&fe©i:U ±EJi7ctt:tf 

XSH,tNi«S#b&"b®i:bT, ±ffl#^fXO«S 
(^!fe:#X©«g) MW*a£iiA-5i3tc-r-5. 
[0 0 12] s^ic. ±EiiD«i*H:i^S*n^n*t«s 

»««i:^fXl»A»*«AfcfllB*t, ±C««filfffl*t 

®^i^fc•^£l^«k^i^-r5'><;^ hjtp<&{i;ifcjn^fi§u^ 



-321- 




5 

CO 0 1 3] «^laIKfflS5^88*fctt/*ji:yrtt 

■o M i/&/N>^*- J: 0 7 7 5' X ^x^i^fc*s^ 

[0 0 1 4] ±8Btt«ttffil»CD8$|«{!B(!i:liq%SM 

[0 0 15] 

N2, Ar. He. ^<0^^{tm:l3 7.nm%^fc\iHt t 

[0 0 1 61 ±m»^mm\mm§tmM^^ 
«a«Ees«sjia2#afc«M-r«. ±ffiAu«>o 

CO 0 1 7] ±E/N>^'3H-JKOJi5cXSttA> 
^^3ji-;V^®©Kfl:^K£i^*-r-5CDT> -€-ffl±ICAu 

COO 1 8] 




> !I$ii¥5-2 3506 1 

c*is«»j] a 1 \i^^mzi:zmTm'&^'^mmnmm 
SBi ooii^asfstsi, i?u-->ifS2, *±c; 

CO 0 1 9] if^)~->!fm2-V\t, St^ttStt. ^rt 
CO 0 2 0] ^t»T7««^«l 4ttfi@^*3-a-««!3 0 

mmi 0 o*^6fiitt^t>-&««i3 00. *<fcr;ffiB^t) 

■e-tWdS 0 0i^^^)lhip2 0 0'v©JR2ltt'<;i/h3> 

0, iammnk^i 1, *<fcr;?&ai^i 2 ©3^3©* 

[0 0 2 1] ^)VhP2 0 0Pi(Dilim^ttl4\i^^f>i 
©'«^;Wh3>'^71 3fc4;D««$n5. H2tt±ia© 

SB(c J: t) 7 9 X ^'Xfa^fc'ft^*fT* 5 xg©7 
o-5^^>-hT»s. ssjtty-hAVw:/4fiifeTBBi; 

0 0 J; f) 1 4 ©soffit t iJiBaaSSH©Kft 

Xt-?':/4 0 i~4 0 6*'^A/t?i'>-5. i/J}—-y{rm^ 
2 1 0 T o r r a±©K2»«««o J: 3 

CO 0 2 2] X7^«;/:/4 0 ltCTi*ffli»St^lAO©y 

-h;'?;i/y4«iB«, A>i^#-;psBfftfi:B«cflf«b 

1 4 *^tl»St^ 1 fcJRAb. XT-y :7'4 0 

2fcT^ffl»^SiSjitS»^1-s. :/"U>h«^©« 
»^*f 1 4 »CR«Snfc;«fX-t»*^)-^*t#t»«^ctt. 

ff r U -- >i^^ 2 •t'©KSffifiT*KJt"r S. 

1 »c«ss-&« 1 4 s^iA-r-sffric'^- 

-->!ySB©ffl3l^ia*®IS-r5t^:*J-cfrs. 
TXxy:/4 0 3CT, =pmm^i t {;'}--> if ^ 
2 t©m©y- f>/t;p:/4 swfri? ')-->{/^2\zWi 

S-&«1 4^£a52ILTy-hA;vy4S:Ki;, X^^:/ 
4 0 4 fcT, 1 4 SIsHg. 
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7 

^ > 7 ©-f :t >/7 h A t-A 8 1 4 ICfig 

[0 0 2 3] Xxy-:/4 0 5-TfB. y-hn;p:f4$ii 

t. il®;^T-S':/6 0 0ttX-T-.y:3'6 0 1~6 0 

[0 0 2 41 XT-y:/6 0 IfcT, tpiiSl OAOOy 
- hA*;v:/4 5 *PH,iTfi:B^*>-ii-/iffli[S®»S^« 
1 4 $JRA L.> 6 0 2 JCTtptlS 1 0 

1 ©K©y- hA;l.:/4 6 *S(riT«^&# 1 4 

u xx2/p'6 0 4{cTy-hn;i':/4 6Siai;T8^ 

[0 0 2 5] ■pViTX5r>;/7'6 0 5 trT, ftlKft^itSl 

1 ti^n^i 2 ©M©y- h;N';p:/4 7 ^EiiviTSft^ 

*j 1 4 mt6&^itmwmzmcnTci^&^ 1 2 jcik 

tLTmD©y-h/t;i/:r4 8=&PBViTffi[S^«l 4* 

aoai-r. a*.. ±Eii5>EK?FStt»ffia«©^*fiig5^ 

* ©ttA/;??« tSft^$t©iffi*>&t)-&fttcSJg>a:7 7y 

[0 0 2 61 a*, ±my^yi'7s\y7.1^imz:^\>^X. 
W^«S n 3Rtt^fc*©,^; 5 t^fetlttO j; VMa^;e?&ffl l-* 
ipffil^ 1 0 1 2 &#KSU Jbl9»% 

KSlll^SNj, Ar, He^©^X»IBafc-r-5J; 

#TSHSl©K«i8««<g;<«iA^>;it*t-c#^. * 40 

ttr 5 h t»T t) 7 7 y UX tt^JrcS•&S 

[0 0 2 71 H3tt±E*5!WKfeJtSA>^'^?-Jl.© 

fc. X/^v/3'i7'J-r:>ifggl OOICTLS I 

1 4 1 ± t-t:^ 5 i;&Wi 14 2 ©g^BBJC A r 

(o1&'m^mitvx/^>^r^-)V2 ost/ty h 1 4 3 

ffi©SSft:®-^f53s^^*l^*-r^>. jJc^i-cnig (b) \z 
^■r±3fcA>y3H-;i^2 0 t/^y H 1 4 3 tS>tSt«f 
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8 

\zx&m^t>MVjt^. ^ji'hP2oomzxiiankf^ 
tm& (c) \z^r^v\z/\>y:^-ji'2 0 t/'ts^ h 1 

4 3*tJgJtu (d) fc^fiiJlLS I 1 4 1± 

[0 0 2 81 ±IBA>y3H-Jl.2 0»C»±Pb 5S 

n. Sn3, 5Ag. Sn37Pb, Aul2Ge^, 

I^:<ffl^^enT^s5sa©^i^rc«*ffl^i'5c:^:*tT 

'<-'l'h)P2 0 0rt©»H^Ctt«9|^H HitN«© 
ia«Jt#H : 1, 1 : 3©:Tqse;?X*»fflt>6n«. * 
ft, cn&©;9x»Ha©ia^ttttA/fc*SJtft*fricj6:i; 

xafigi^ans. sfc. ls 1 1 4 1 ±{z;\>^^- 
)V2 o^m^'rimz'bmm<o-:fa-kx>s:mmri>!it 

[0 0 2 9] 04©S^«|tt±83:/D-feXfc*tt-5A>3' 

*-;U2 ossoKfl:«st*.©S'fb&a^-rx-5'©-« 

OttLS I 1 4 l©IOM!«lt*3^U« A>iS'aJi 
-;i'2 0®Sfflttj?Vi||fl;K/f5»K2 1 ciSSsnT 

»R2 i*t»*$nftittffir»o. w^KSfldR/fSjfe 
R 2 i (om^imfRom 1 0 n m*^ a n 

[0 0 3 0] <3)B±e;^a'f'lC*>ttSfig^*?-&tc.tD 

A>y#-;i.2 oo«iHtefir«ftW2 2*»jg«4n& 

ttfig-pfts. LA^U ;iC:TttA>:$^iJ?-;i.2 OBJtoSSS 
S n^CVi®TI6fl:K 2 2 ©^gttS< H*© J; 5 »w-e© 
HI*!* 2 ~ 3 n mKT®W*t?±* *. ±«3(3>©KiPf* 
'^;i'hjp2 0 oi^icTlnii»-r-5t®fc:^-r±5tA>^' 

2 0 «i^ii6]^3Sb®(t^-r<fc 5 icSfbie 2 2 
nT^^^K©^4^fc'*^flla•r•5. <S)tt®©»M^i^fc*^cJ; 

DLS I 14 1t-fe95yirS«14 2t«»iRLfc« 

iiTJbs, ±ummmm\z^<o^m^<o/\>ir^ 
-)vm\z\titmm\>^mibei!miim^^ti^. 
[0 0 3 1] m4<D^\zmvxmm\i±fR7,n'jifi7 

Kfte*<a#-r*&j&®©»«:/D-fexfc*vJT««Rc 

[0032] H 5 ttL S I ^S«^©/ty H CA^^'jJ? 
-;W*««T5*S©-M*a^-riSHTa&«. s-f, 
Bl 5 ®lc^T J; 5 fCA>^'^-;p 2 0 ©ttStfcia® 
A.fc«!IA«^9X««l«©ttA/y!£{i««J&S 1 4 4 

St. ■?-©±(t«!i»©A>y5i?-;ps#ti&UTte75frt 

©JCa^r J: 5 lt±E#n3S8f^lc/\>^3t?-;i' 2 0 Tini* 
Oatr©T. C:nCArJS7^*XA«y^'L.TA>^''jP 
-;V2 0®Kfli«*»*-r-B. r)V»Tr. (3>lc*-rj:5fc 
±e®®A>3^#-;p±jc:/U > hfi 1 4 2 ®Ay H 1 
4 3 ;&&g^to-a-UTSfe. J)nj»-rst®®J;5»C&A 
>^'#-;l'2 OAt^J&fSAy H 1 4 3ffiK««Sn 
5. 

[0 0 3 3] H6tt±e«^ (7hA) X/^y^'Sfr/ft 
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3 nm®«HlCil:*ori»5Jlt*it)*^-5. H4T?j£^ 
&<k 5 fc. C:ORfla8»*t2 ~ 3 nmfiilTTa&nffEI 1 

[0 0 3 4] H6OnBl*5±0:=ftBI©!^tttt-€-n-? 

n. Hi©'^;i'hjp2 0 ortw^Hfijtfx&Ntisit; 

Hi /Nf t UTiEKWSBttK-f ^^X/t?^^' 
©tt»©y^», Hffi>rlnfl*j8^bfc«^©/\>y©&nitf; 
*«OfiStHt2;*JO*©i|*ttT*-5. ±iaj6inS£*S0:g 

[0 0 3 5] H6J:t)±l2Befl;KJf*t||fflJ:0|g 

si«S*SAT±EKft;K^tA>y:j^-;i/®fenia;At 
*t2 0 p vm^m^5tmtmm\t-^\zMmhx2o 

2 0 p pmK:»-r«*TKS&«KfiT-r«C 
tiflijif^^. *fc, 2 OppmSjSA.-StR'fctiDIi 

[0 0 3 6] ?>:^fcBI8IC*f±5ft:>(^7^Xffil 4 
5 **fSS« 142±t7W-A146 *«;ilfc3ctR 
1 4 7 *S5K-r**5§W®^ig«^tCOViTSi?gT5. * 

•fH9 (1) K*-r±5»c. ^^'^-fxasi 4 5 ^:^4^ 

2 1 ®3R*lC«f!A«A r ®®^^'f U 

(2) »cT«ffi®l5fl:/}5»s&l^*ufctt^fc•2 
;« 5 1 4 5 ±lcfa#, ( 3 ) »cT±fa*Kft:e 

»B«rt■c^4^/^2 isfejtfs. ^jct^t? <4)-jct7 

W-A145tp<5'9'fX«14 5±©f4/u«*?ir^'f 

:t>X/t<y^'bTi7>J-:2>i)^L. (5) {ZXyU-A 
14 5*^3'7'fX»14 5±tCfi1i^t»-li-bT (6) 

[0 0 3 7] H 1 0 tt±ES^fc•2 1 ®K{bai. ?§»)S[ 
^*«««»cii^sr5*5!M®:^a«^1-0-Ci& 
«. f^at)^. »«o^4^fc'2 neiBB'jffli'-fxaott 

aL.T^®®K^b/J^SSSSI»*-r-5J:5ICl-«), C® 
±5ICfflllLfc^4^^2 1 ti§«6|5CWIg«^tCj;r)« 
««tCWei/&7W-A14 6SfflHStH9® (1) 
*<ti; (4) \Z^bTz\Z:HVf^^:t>7.n-y^xm.>&^ 
K-rS Jit H3C^3^»T«^&*2 0t 




(6) 4$gl¥5-2 3506 1 

Ay H 1 4 3tf"b«ttwicefsrntfra»ic'f :t>:^A 

[0 0 3 8] B 1 1 \tm»ffHZWSLn:mL (^1t\tL 
Sim 14 2 ±®Ay H 1 4 3 fc^4^^2 0 SteiSf 
S*l*®K?IHr»S. ^0 (a) lc^-rj:5JC. OSiS 

&«Afc«g jl^^5!^5xlsal«®^4^/s:firgsi^e)S 1 4 4 

±^Ctt^;e2 0&*a». •t®±*^6WS*4 0Sl¥L 

El (b) ®<t5C]Iffl®Kfl:!S2 2*ii5*;^nA>^'# 
-^k 2 0 142®A5'H143 SSTT#Kft» 

[0 0 3 9] 01 2\tmil 4 2±<D/\y H 1 4 3 »C« 

^snT^>5tt^;t*2 o®®iHa?s«a«9f«-r.5*i* 

®WM0T*S. (a) fc3^f«t5«C, S«14 2 
±®Ay H 1 4 3 K»3SSnTV»-5A>i^a|?-;V2 0® 
M«8lCWIi^&4 0 SlftSTffl^lnllCiSff 

itxmmr^t. (b) {ca^-r±'5KA>^':i?-jw 
a? 2 0M«®»fl:ai2 2«»»*anA>y2 ojitBtu-r 

•5. bfc*SoT. C;©]ISB®A>^^«SAy H 1 4 3IC 

[0 0 4 0] 191 3»±eBll 0-^1 2iC^U/tl4^^ 

&;^^«f»:BLfc«^tc^-®ffltt«WSSPffiJcj^j«3n 
«>K{fc;&K®^*®jB!l&x-^'«XAy U -ri^i' 

ufc«^tikttUT^ufct>®T!&«. mamwm 
^'ra&o. ii*®iyjte^^iimv>rt*tt)j5»-5, ± 
-;i'^®Kfl;is*xA5^^i^u -=.>if^imtmmiz 

[0 0 4 1] Lii^L, ±iaKfl:K*W$tiftViJ:5{:: 

Z.<Dtc^, 014 (a) tr^'ri5C«B>£Au^rfi 
o/5:A>^'jJ?-;i'2 SSfflfriSJi^JC-r-S. (b) 
»Ca^-r±5K, Aua{)t>€rU&A>*'*-;U2 5SS1 
4 4 Oiag8(C«S*TS« 1 4 2 ©A-v H 1 4 3 
40 ^^-e-bJOlSi^RfSt, I^H (c) ®±5lCA>^';j?- 
;i'2 5 SAy H 1 4 3 ±K«3|p-r5 r ^:*^C$5. 
[0 0 4 2] l^illCUTlfa (d) , (e) iZ^ 

5 \zm9m& 1 4 7 ® u - H«^l^t>^i^fc•«)83t 
f-sjit^^Tir-s, r®i:€. Ay HI 4 3. m9m& 

1 4 7®U- H«©«ffi®»ft;. i^Sae^ttXAy^'i' 
ft-3#LT*J<i5lC-r4. ±IHA>ii'3l?-;P2 5®A 

u s 2 4 \mA\tni^A'&'3^m\zi: rj «>o #-r-5 c t 

fi^xt^. nu)i'isf)-otmx\tii)^tmf*i\zxnit4^§: 

so ®A>^^:ii-;l/2 0SJ&^SjatlCSUT*»#JlL/a:*»6 
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[0 0 4 3] ttieiSTJ4Hf^fi©A>^''^l/y h*A 

ft-r*. ::©±5KLTff5nfcA>*^jp-;KoaffiK iff 

TAuH2 4*»o#'r<5J;-5fct-5. 
[0 0 4 4] *56W«C*ViTtt, BIUC^LfcJ;5f;:« 
»tt»*tS:'<;i'h3>'<TtC^0(a:B^-&ffifi|3 0 0*> 
6'^Jl'hj^2 0 OfCJKSIU ^Jlh^2 0 0Pl<D^^m 

ilT*«WT«H 1 5 ~ 1 7 fca^-r J: 5 \Z bT±E(ilS it> 

[0 0 4 5] 015 (a) \z7nt^o\t, ^mmmi 
4 1 \z&m't-&m<of\>if:^-ju2 6 ssit. tmum 

»14 2tttH2 7~2 9?&mt, 1^0 (b) fc3K-r± 
•5»CA>^^3j?-;P2 7~2 9*t^^-r5HAjg 

J|?-;l'2 6ttR2 7~2 9«t}g^-rS=^Ug©(f>iC.«fc 

[0 0 4 6] c:©<k5aA>^'iK-;HBS*^;&:< t-fo 

2 *ef»tt-5 r t t<fc OftSNSfiBU 1 4 1 tig 1 4 2 * 

jE«IK&B^t)«-r*c;t*JT#*. ±ffi#A> 
- ;i'ttii«is«iSB»©«S(;iiiKi3iK?5> e i&»rz a: 

5»C-rS. HI 6li±EA>y3j?-;l/2 7~2 9*<i© 
35jB 3 1 ~ 3 3 lcB#ift;l&*§-&-c* 0 . Inl^lC UTtt 

[0047] ^e3i~3 3IC«^|fi©A>y:j?-;i'©tin 

^^mzmMLfi\>^t><D. m>\^^\imMLrhmvi& 40 
«««Micfl:B-rn«4i;;a:v>8a!©tt«*«^r-r-6 *> 

±E5§fi2 7~2 9, 1^3 1~3 3^01 7©3 
4 ©i 5 Jc4'^|-|HIfigS:ilA& 'J >ifW,Zl&^hXhn 

x*»«ft■e#*«^^cttSi^ftaffl©^i^fe•^l^-;^$± 
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12 

Efi:B^to-ii-ffllc)gd5-r«ct*tT^5. Sfe, BI8 

fc3^-rj;5c. ^mmM 1 4 1 1 1 4 2 sttB^t>-tt 

<«IIT}&M4 0 Ofia*^* J: 5 »c UTt) iVi. 
[0 04 8] 

Ay HE©Kfl:/ffS!lK&XAy^'^U- = >i^L.fc 
ft, *»*fcTttB^t)*-r«©T», tfcB^«gB*« 

S«t>»C|gB-r^!ii.SA%<&D. Jn!gi^M»0H£tflJa'^ 
;WHl^Sffll»Tff/i5ii:*fP#5©T, f^jRtt. fefi 

/Vy HS®eft/'f5aS!KS:«ttWfciII8iTir.5©T. ± 
BT./'^ *)-=:> if mm^%KL, SfcttXAyi' 

[0 0 4 9] SeiC, A>i<4?-;i'«B©Au«)r3$-r 
5 i: »C J; 0 ±ia'\>^'jH - Jl^®H©XA -y 3^ - 

f^^ U& A^^'jK - jl'S»Kj8clC-CS7C«ia UT*^ e ± 
IBAuJ&-3#*ffa:Vi, Au»-3*)ii:A>y#-JPg 

®ra©Kfc/?§»!Ks»*-rs©-c, «3ifttfcftnfcA 
u #A>y4'N-;vs«ft-r«. j: t*tT*-5, 

[0 0 5 0] Sfc, »^-r-i#««iBiSB*f©SC!^fCl8lt 
&^iea5tia»*wr535ie«t::J:D, fitB^t)-fr*« 
S{bt, 3e.lc»M*^©Jg«ifcASffiB1*nS8;&ii:-r 

h «P©*P«^fcnnT»$S^a L KifWS;? X SB?* 
ft. #K^1$£;«!:»ii7c1£:i!fX|$IBiKl^Tftim^Bt-r2 

©T, tt^fc*^ii^fllrtc*©^SAtKfl;sns t SBfejJ: 

[00 5 1] ±ESni»SBi^ai^©*Kfl:tt*fc 
J4il7ctt:tfXj8JI«©(W«{cJ:D, ±iEttA/fc*«^*# 

)Vh:2>^7\zi:K>m&-r^z:Hz^t)> «^I1»SE^ 
mi] *9ei9lc<i:SS'f-|llKSa!^B©flll££L«-r 

[BI2] 2^:»?g^cJ:577y^'x^xtt^^^s^^:i^^s® 
[03] *«MfcJ:*792/i'x^x^4^««^;^f^^© 

[04] *58M^filcJ;t)J^^sn-5A>^'3P-Jl^H 
©Kfl:IS©»*«fi!*«S©«^ t Jtei/T H&i-T*- 

[0 5] *i«?3»tl5V»TA>i<4?-JU*:/'U>h«JC» 

[06] ;*:^tftsi^iaic«-r«A>y*-ji/^is©K 

^biSJ9t«^©#1i0«a|-pi&2. 
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(8) 



5-235061 



13 

[07] tt^fc•^D}?»^sal^oRlsaa?^c^^■rsA>^'JH 
[198] w&t^<ojim>m:arr:ib^. 

[010] *»§«^rJ:^)^i^fc'acioKfi:SSJPStRttW 
[011] *^?8C±0A>^^:*?-;KDKftJi««tt« 
[012] *»W«CJ:Oa«±©A>ir:j?-;l,©RfldH 



14 



[014] *55WICiOAu«)o^LfcA>*'3j«-;W« 
[01 5> 16, 17, 1 8] *«WlCj:«ttS^t)-fr 
[«F^©RW] 

l-^^«lt^S, 2-i?>J-->i!'S. 3-SlffiS, 4 

X 8-7;i'rr>'f:t>*5t»ttThAlf-A. 1 O - 
ipfflim, 1 1 "ftHSSSffiSS, 12 -J^^, 

K3>'?7, l4••«»^^^;feJ;l;^t^fc^ 15-7^- 

1 0 0"-;^A?;^'i'"J-=>i^ilB, 2 0 0-'^ 
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